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[57] ABSTRACT 

A sequential infonnation controller for use in combina* 
tion with a computer comprising a slider bar, integrat- 
ing standard velocity and direction indicators, and a 
control icon. The user controls the playback velocity 
and direction of the sequential information, such as 
video infonnation, on the display of the computer 
through an interactive user interface, which works in 
combination with the computer's system software. The 



interface includes an interactive slider bar and an inter- 
active control icon which are depicted within an oper- 
ating window of the display. Tlie slider bar includes 
both playback direction/velocity indicators and control 
buttons. The playback of video information is primarily 
controUed by manipulating the image of the control 
icon with respect to the image of the slider bar. The 
image of the control icon is that of a human-like hand, 
which holds the slider bar image in either its open or 
closed hand, depending on the desired playback mode, 
and can be moved along the length of the shder bar 
image by a control device, such as a mouse, to control 
the playback direction and velocity of the video infor- 
mation on the display. When the control icon*s hand is 
open, the control icon is spring loaded from the stop 
playback position of the slider bar. To keep the control 
icon from automatically returning to the stop playback 
position when the control icon's hand is open, the user 
must continue to hold the control icon in position with 
the mouse. When the control icon's hand is closed, the 
control icon will remain at any position along the slider 
bar it is placed, until moved by operation of the mouse, 
or until returned to the spring-loaded mode and re- 
leased by the mouse, thereby allowing it to spring back 
to the stop position. The mode of the control icon is 
modulated by positioning the cursor over the control 
icon, selecting the control icon, and moving the cursor 
either up or down. Moving the cursor down, when the 
hand is open, closes the hand and freezes the playback 
velocity at the speed selected when the hand was^ 
closed. Moving the cursor up, when the hand is closed, 
opens the hand and spring loads the control icon. The 
control icon can also be rapidly moved to different 
positions by simply clicking on the slide bar with the 
mouse, regardless of the mode of operation. 
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back of video information on the display of the com- 
SEQUENTIAL INFORMATION CONTROLLER puter through an interactive user interface, which 

works in combination with the computer's system soft- 
FIELD OF THE INVENTION ^ ware. The interface includes an interactive slider bar 

. The present invention relates generally to computer- ^ ^ interactive control icon which are depicted 
ized sequential information controllers, such as video within an operating window of the display. The slider 
playback and editing devices, and more particularly to a includes both playback direction/velocity indica- 

novel method and apparatus for controlling the play- tors and control buttons. The playback of video infor- 
back direction and velocity of any type of sequential mation is primarily controlled by manipulating the 
information, such as portions of video information. image of the control icon with respect to the image of 

RRTPF np^m iPTinv nF prioh apt ^^^^ '^^ ^^^^ ^''^''^ is that of a 

BRIEF DBSCRIFTION OF PRIOR ART human-like hand, which holds the slider bar image in 

Many computerized sequential information or data either its open or closed hand, depending on the desired 
controllers, such as video playback and editing systems, playback mode, and can be moved along the length of 
allow a user to preview large chxmks of analog or digital the slider bar image by a control device, such as a 
audio and/or video information stored in one or more mouse, to control the playback direction and velocity of 
different types of devices, such as VCRs, optical disc the video information on the display. When the control 
players, and audio players. A user typically reguUtes icon's hand is open, the control icon is spring loaded 
the direction and velocity at which the video informa- from the stop playback position of the slider bar. To 
tion is displayed through use of software or hardware ^0 control icon from automatically returning to 

controls, such as a "jog-shuttle" potentiometer (a de- the stop playback position when the control icon's hand 
vice which causes the forward or backward display ^pen, the user must continue to hold the control icon 
velocity of the video information to increase or de- jjj position with the mouse. When the control icon's 
crease depending on the particular direction, and how jj^^d is closed, the conUol icon will remain at any posi- 
far, the jog-shuttle's control knob is turned). 25 ^ ^j^^ ^ ^^^^ ^^^^ 

In recent years, many of these computerized video operation of the mouse, or until returned to the spring- 
viewmg and/or editmg systems have replaced manual ^^^^ ^y the mouse, thereby allow- 

cx>ntrols like the jog-shuttle ^th soft-ware-based tools ^ ^ spring back to the stop position, 
that allow the user to regulate the same funcUons ^^^^^j modulated by posi- 

through operation of a cursor con^ol device, such as a 30 ^ ^^^^ ^^^^^ 

mouse. An example of a pnor art ^^ware tool isa ^, . ^ 

one-state sbder tool developed at the Multimedia Labo- j i--. 

ratory of the Massachusetrinstitute of Technology. ^T^^ T ^ v ' ^ 

The MIT slider is depicted together with the video ^ ^'^^ ^« playback velocity at the speed 

information on the saiie display screen of a computer 35 "^^^J^^^^^ closed. Movmg the cursor 

when in use. The slider tool consists of an elongated j^P'^^^^ ^« ^^^.^ °P^^ ^^ ^^ fP™« 

slider bar image having a smaU spring-loaded control loads the control loon. The control icon can also be 
line image which can be grabbed by a user with a mouse "Pf V J??^fl .^f P«>s>tions by sunply chckrng 
and dragged in either a forward or reverse play direc- o° ^hde bar with the mouse, regardless of the mode 
tion along the slider bar to control playback velocity. 40 of operation. 

WhUe the control line is being held in a particular posi- The present mvention offers numerous advantages 
tion, the video information is played in the desired di- over the pnor art. First, the present mvention is an 
rection and at a velocity corresponding to the position improvement over stand-alone radio buttons because it 
of the control line along the slider bar. When the con- allows the user to select playback velocity settings in 
trol line is released, it springs back to a central position 45 between those offered by the radio buttons. Second, the 
of the slider bar, thereby causing playback of the video present invention is an improvement over stand-alone, 
information to stop. one-state sliders because the user doesn't need to guess 

Another control technique is to use software radio ^ select standard velocity settings and because die user 
buttons, which can be utilized to control the direction the option of holding the control icon in position to 

and velocity at which video information is played back 50 maintain a desired playback velocity or setting the con- 
in much the same manner that hardware buttons on tape trol icon in fixed position to select a desired playback 
players and VCRs control operating functions such as velocity. Third, the present invention is an improve- 
stop, step forward, forward, fast-forward, step reverse, ment over jog-shuttle potentiometers because it can be 
reverse, and fast-reverse. In prior art systems, a radio spring-loaded to return to the stop position when re- 
button corresponding to each of these functions is dis- 55 leased and it offers numerous standard velocity settings 
played on the display with the video information, but which can be readily selected by the user. These and 
such radio buttons are separate from any slider tools other advantages of the present invention will no doubt 
which also might be utilized. The function associated become apparent to those skilled in the art after having 
with a radio button is carried out when the radio button read the following detailed disclosure of a preferred 
is selected by the mouse. 60 embodiment of the present invention which is illus- 



SUMMARY OF THE INVENTION 



trated in the several figures of the drawing. 

BRIEF DESCRIFnON OF THE DRAWING 



A preferred embodiment of the sequential informa- 
tion controller of the present invention comprises a FIG. lis a block diagram representing a video jediting 
video playback direction and velocity controUer for use 65 system in accordance with the preferred embodiment of 
in combination with a computer and a video input de- the present invention; 

vice, such as a video cassette recorder (VCR), camera, FIG. 2 is a representation of a video window and a 

or optical disc player. The controller regulates the play- conUol window as each might appear on the display of 
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a computer system utilizing the prefeired embodiment window 22, and control window 24. In some computer 
of the present invention; systems, such as the Macintosh ® computer, the user 

FIG. 3 is a representation of a control window illus- will also be presented with certain functional icons 
trating the set mode of the present invention; which allow ^e user to conveniently perform certain 

FIG. 4 illustrates methods for changing the position 5 tasks within the computer without having to type in 
of the control icon with respect to the slider, bar and for written commands. Each window of the computer also 
modulating the operating state of the controller in ac- typically includes a close box 28 for closing the window 
cordance with the preferred embodiment of the present when it is through being used, boxes 30 for chang- 
invention; and ing the size of the window, vertical scroll bars 32 for 

FIG. 5 illustrates a method for setting the playback 10 scrolling the images within the window up and down, 
direction/velocity of displayed video infonnation ac- and horizontal scroll bars 34 for scrolling the images 
cording to the position of the control icon along the within the window sideways. The techniques for creat- 
slider bar in accordance with a preferred embodiment ing functional icons and operating windows are well 
of the present invention. known in the art and need not be described here for an 

. ^« 15 enabling disclosure of the present invention Sec, Apple 

DETAILED I^^CWTOCW^^^ PREFERRED CompuL, Inc., Inside Macintosh. Vols. I. H, and 
EMBODIMENT Addison-Wesley Publishing Company. Inc. 

In general, with reference to FIG. 1, a viewing or To display video infonnation 35 from the video 
editing system for use in combination with the present source 10 in the video window 22 of the general view 
invention is shown comprising a video source 10, a 20 window 20, the user must first indicate to the computer 
video processor/controller 12, and a computer system system 14 the type of video source to be utilized 
14. The computer system 14 includes or is in communi- VCR or laser-disc player) and the name and/or location 
cation with a mass storage device 16, a display device of the desired video information to be displayed (i.c., 
18, and a control device 19, and could also include the the starting frame position or the title of the section of 
video processor/controller 12 as an add-on board con- 25 information to be edited). Once this task has been ac- 
nected to its motherboard Video information from the complished, the user can then control the display of the 
video source 10 is coaununicated to the video proces- video infonnation 35 through operation of the control 
sor/controller 12 for conversion to digital signals, if device 19, such as a mouse, trackball, keyboard, touch 
necessary, and output to the computer system 14, where screen, or any type of X-Y axis input device. The con- 
it is either displayed on the display 18 or stored in the 30 troller 36, which is operated by the control device 19, is 
memory of the mass storage device 16. Although the shown generally within the control window 24. The 
present invention is described as being used to control controller 36 includes an interactive control icon 40 and 
the display of video information, it could also be used in an interactive slider bar 38 having a bar-shaped control 
a similar manner to control the playback of any type of dial, standard playback direction/velocity indicators, 
sequential visual or audio information, or even as a 35 and a number of control buttons corresponding to the 
throttle control for an engine or other type of device position of the playback direction/velocity indicators, 
which would require a linear controller to regulate the including standard playback indicators and control but- 
flow of fuel or other product (generically referred to as tons conesponding to fast-reverse 42, reverse play, 44, 
information from hereon) and would benefit from hav- step-reverse 46, stop 48. step-forward 50, forward play 
ing fixed and tentative (springback) conUoUer operat- 40 52, and fast-forward 54. 

ing modes. In the prefened embodiment of the present invention, 

The type of computer system to be utilized in combi- the image of the control icon 40 is that of a human-like 
nation with the present invention is unlimited and in- band which holds the image of the slider bar in either its 
eludes any one of a broad range of different types of open or closed hand, depending on the desired playback 
computers, although computer systems utilizing graphi- 45 mode of the controller (such as the tentative-set or 
cal user interfaces, such as the Macintosh ® computer fixed-set stotes further described below). The control 
manufactured by Apple Computer, Inc., of Cupertino, icon 40 is moved along the length of the stider bar 38 by 
Calif., are prefened. The computer system should typi- operation of the control device 19. The control icon 40 
cally mclude appropriate hardware and software for is typically manipulated by the well known technique of 
communicating with and/or controlling the source of 50 positioning the cursor 56 over the control icon (or simi- 
the audio or visual information. The type of video lar type of graphic object depicted on the display), 
source 10 to be utilized is likewise unlimited and can selecting the control icon either with the selection but- 
also be any of a large number of different types of de- ton of the control device 19 or a keyboard command 
vices, such as a video cassette recorder, optical disc equivalent, and dragging the control icon 40 along the 
player, certain types of video cameras, etc. It should 55 slider bar 38 to a new position. It should be noted, how- 
also be noted that the controller of the present invention ever, that this method of manipulating the position of 
can be used to either control the actual operation of the the control icon 40 is by no means exclusive, since the 
video source (and therefore the playback of video infor- position of the control icon 40 could also be manipu- 
mation), through the computer system 14 and/or video lated in a wide variety of manners depending on the 
processor/controller 12, or the playback of video infor- 60 type of computer system utilized and Use types of pe- 
madon already stored in either the memory of the com- ripberal control devices and software available, 
puter or the mass storage device 16. Although the control icon 40 is depicted and de- 

Witb reference now to FIG. 2, the basic operation of scribed as a humanlike band, it is important to note that 
the editing system and the controller will be illustrated. the control icon 40 could have any of a wide variety of 
Upon initialization of the computer system 14 and the 65 different desig^ or appearances. Preferably, the design 
computer's system software, the user is presented with of the control icon 40 should be such that it aids the user 
a number of operating windows on the computer sys- in determining the present operating mode or state of 
tem's display 18, such as the view window 20, video the controller, such as by depicting one shape when 
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operating in one state* and depicting a different shape ward play velocity, the user need only click on the 
when operating in a different state. If so desired, how- forward play indicator 52 to move the control icon to 
ever, the icon could also be designed to have a single that position, thereby causing the controller to move 
iconic image regardless of its operating state, but in such the control icon to that position and to set a playback 
situations, some additional step should generally be 5 direction and velocity corresponding to that indicator, 
taken to indicate the controller's sute C^-e., changing the The control buttons associated with the indicators 42 to 
color of the slider bar when a state change occurs). 54 are most appropriately set up as radio buttons so that 
The open-hand control icon 40 depicted in FIG. 2 only one button out of the group of buttons can be 
indicates that the controller is being operated in its active at one time. The areas of the slider bar between 
tentative-set state. The controller is said to be operating 10 the interactive regions associated with the indicators 
in a tentative-set mode or state when the control icon's function to indicate velocity gradations between the 
hand is open because the user can only temporarily set specific velocities associated with each control button 
the playback direction and velocity of the video infor- along the slider bar 38 in each particular direction, 
mation (ue., the control icon is spring loaded from the Hence, if the user would like to set the forward play- 
stop playback position 48 of the shder bar 38 and will IS back velocity somewhere between the velocity associ- 
automatically return to the stop playback position as ated with forward play indicator 52 and the velocity 
soon as the user releases the control icon with the con- associated with fast-forward play indicator 54, the user 
trol device). To keep the control icon 40 from automati- need only cUck on the slider bar at, or move the control 
cally returning to the stop playback position 48, the user icon to, a position on the slider bar between the two 
must continue to hold the control icon 40 in position 20 indicators. 

with the control device 19, or switch the operating The operating state or mode of the controller, and 

mode of the controller to what is referred to as the hence the inuge of the control icon 40, can also be 

fixed-set state. When the control icon's hand is closed, changed in a simple intuitive manner, which will be 

as illustrated in FIG. 3, the controller is said to be oper- further described below. The controller's operating 

ating in a fued-set mode or state because the position of 25 mode can be changed at anytime by selecting the con- 

the control icon 40 along the slider bar 38 remains fixed trol icon 40 and moving the cursor 56 either up or down 

until the control icon is again moved by operation of the by a sufficient amount. Moving the cursor 56 down, 

control device 19, or until the control icon is returned to when the hand is open, closes the hand and freezes the 

its tentative-set state and released by the control device playback velocity at the speed selected when the hand 

19, thereby allowing it to spring back to the stop posi- 30 was closed. Moving the cursor 56 up, when the hand is 

tion 48. Hence, when the control icon 40 is operated in closed, opens the hand and spring loads the control 

its closed-hand mode or fixed-set state, the control icon. 

icon's position, and therefore the playback direction/- The operation of the controller can be further ex- 
velocity of the video information 35, remains fixed, until plained with reference now to FIGS. 4 and 5. The flow 
changed by further operation of the control device 19. 35 chart of FIG. 4 illustrates methods for changing the 

The position of the control icon 40, and therefore the position of the control icon 40 with respect to the slider 
playback direction/velocity of the video information, bar 38 and for modulating the operating state of the 
can also be rapidly changed, regardless of the control- controller. The flow chart of FIG. 5 illustrates a 
ler's op>erating mode or state, by simply clicking (with method for setting the playback direction/velocity of 
the control device) on a different position on the slider 40 displayed video information 35 according to the posi- 
bar 38. When a click is detected on the slider bar 38, the tion of the control icon 40 along the slider bar 38. 
control icon is moved to the newly selected position As is illustrated in FIG. 4, upon initialization of the 
and the playback direction and velocity are set accord- controller system, the controller is first prompted to 
ingly. If the controller is operating in the tentative-set look for a click (i.e., a mouse down conmiand or selec- 
mode at the time of the click, the user will have to 45 tion command) somewhere on the conUoUer image 
continue selecting the control icon (i.e., holding down (meaning both the slider bar 38 and the control icon 40), 
on the selection button of the mouse), or switch the block 70. When a click on the controller image is de- 
controller over to its fixed-set state, to keep the control tected, the controller is first prompted, block 72, to 
icon at the selected position. If the controller is operat- determine if the cursor 56 is positioned over the control 
ing in the fixed-set mode at the time of the click, the 50 icon 40, or the slider bar 38. If the click occurred on the 
control icon 40 will simply move to and stay at that slider bar 38, then the controller is prompted, block 74, 
selected position. to move the control icon 40 to the position of the cursor 

This particular feature works well in combination 56 on the slider bar 38 and to set the playback dircc- 
with the control buttons of the slider bar to quickly and tion/velocity accordingly. Once the control icon 40 has 
accurately set a specific playback direction/velocity for 55 been set in block 74, or if the click occurred on the 
the video information. Each control button of the slider control icon, the controller is prompted, block 76, to 
bar 38 has an interactive display region, such as the follow changes in the X-coordinate position of the cur- 
region immediately surrounding one of the playback sor 56 with the control icon 40 and to set the playback 
indicators, which is responsive to the position of the direction/velocity accordingly, 
cursor 56. When the cursor 56 is mov^ to a position 60 After setting the playback direction/velocity, the 
within one of these display regions and the selection controller is then prompted, block 78, to determine 
button associated with the control device is activated, whether any substantial change in the Y-coordinate 
the controller is ismiediately commanded to. perform a position of the cursor 56 has occurred, thereby indicat- 
predetermined action, such as to move the control icon ing a state change command. What is considered to be 
40 to a position on the slider bar corresponding to the 65 a substantial change is a matter of choice, but some 
display region and to set an appropriate playback direc- latitude in the movement of the Y-coordinate position 
tion and velocity. For example, if a user wanted to should be allowed so that the controller doesn't change 
playback the video information 35 at the standard, for- modes too readily when the user is moving the control 
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icon along the slider bar G-e., the Y-coordinate position A similar sequence of steps are followed if the control 
of the control icon should be allowed to change more icon is determined to be positioned to the left of the stop 
without prompting a state change command when there playback indicator 48. If the control icon is positioned 
is movement in the X-coordinate position of the control within the display region of the step-reverse indicator 
icon than would be the case if there was no movement 5 46, block 124, the controller is prompted, block 126, to 
in the X-coordinatc position of the control icon). If a set the playback velocity at the step-reverse rate. If the 
substantial change in the Y-coordinate position of the control icon is positioned within the display region of 
control icon 40 occurs, the controller is prompted, the reverse play indicator 44, block 128, the controller 
block 80, to determine whether the cursor has moved is prompted, block 130, to set the playback velocity at 
up or moved down. Based on the answer to that prompt 10 the reverse play rate. If the control icon is positioned 
of block 80, the controller is then prompted, blocks 82 within the display region of the fast-reverse indicator 
and 86, to determine whether the control icon is in the 42, block 132, the controller is prompted, block 134, to 
tentative-set or fixed-set operating state. If the hand of set the playback velocity at the fast-reverse rate. If the 
the control icon 40 is closed, block 82, the controller's control icon is determined to not be positioned within 
operating mode is changed to the tentative-set state and IS any of the display regions of the standard reverse play- 
the hand of the control icon 40 is opened, block 84. back indicators, the controller is prompted, block 136, 
Likewise, if the controller is in the tentative-set state to calculate the playback velocity of the video informa- 
(control icon hand open), block 86, the controller is tion as a proportion of the control icon's position be- 
prompted, block 88, to change operating state (close the tween adjacent playback indicators, and to set the re- 
hand of the control icon). 20 verse playback velocity at the calculated velocity, 

If no actionable change occurs in either the X or block 138. 
Y-coordinate position of the cursor, the controller is Although the present invention has been described 
prompted, block 90, to look for the occurrence of a with reference to FIGS. 1-5 and with emphasis on a 
mouseup command, which is generally caused by the particular embodiment, it should be understood that the 
release of the selection button of a mouse after a chck, 25 figures and processes are for illustration of a preferred 
although other types of appropriate action could like- embodiment of the present invention only and should 
wise be substituted. Since a mouseup command indi- not be takeiji as limitations or thought to be the only 
cates that the \iser has either decided to leave the con- means of carrying out the present invention. For exam- 
trol icon at its present position or to let the control icon pie, although the control icon of the preferred cmbodi- 
retum to the stop playback indicator, the controller is 30 ment moves in a horizontal direction along the slider 
then prompted, block 92, to determine whether the bar so that the cursor must be moved vertically to con- 
controller is in its tentative-set state or fixed-set sute. If trol the operating mode, the slider bar could just as 
the controller is in its fixed-set state, the control icon easily be rotated by ninety degrees so that control icon 
and playback direction/velocity arc left where last posi- motion is vertical and the cursor must be moved hori- 
tioned or set and the controller is prompted to return to 35 zontally to change the operating mode (as would be 
block 70. If the controller is in its tentative-set state (the preferable in certain types of applications, or where the 
control icon's hand is open), the controller is prompted, horizontal screen space on the display was a valued 
block 94, to return the control icon 40 to the stop play- commodity). Hence, it is contemplated that many such 
back indicator, stop playback of the video information, changes and modifications may be made to the present 
and return to block 70. 40 invention without departing from the spirit and scope of 

As directed by blocks 74, 76 and 94 of FIG. 4, FIG. the invention as disclosed above. 
5 illustrates a method, block 100, for setting the play- We claim: 

back direction/velocity of the displayed video informa- 1. A controller for use in combination with a display 
tion. If the control icon (cursor) is positioned within the system and a user operable control device for producing 
display region of the stop playback indicator 48, block 45 control signals for regulating the flow direction and the 
102, the controller is prompted to stop playback of the flow velocity of sequential information, said control 
video information, block 104. If the control icon is to device including means for selecting and manipulating 
the right of the stop indicator, block 106, the controller images on a display of said display system, the means for 
is prompted to determine whether the playback veloc- selecting and manipulating images including a button, 
ity should be set to a corresponding standard playback SO the controller comprising: 

velocity. If the control icon is positioned within the an interactive slide indicator responsive to said con- 
display region of the step-forward indicator 50, block trol device for indicating an available range of 
108, the controller is prompted, block 110. to set the selectable flow directions and selectable flow ve- 
playback velocity at the step-forward rate. If the con- locities for said sequential information, said slide 
trol icon is positioned within the display region of the SS indicator including means for generating a slide 
forward play indicator 52, block 112. the controller is indicator image on said display corresponding to 
prompted, block 114. to set the playback velocity at the said available range; 

forward play rate. If the control . icon is positioned an interactive control icon responsive to said control 
within the display region of the fast forward indicator device for selecting a selected flow direction and a 

54, block 116. the controller is prompted, block 118, to 60 selected flow velocity for said sequential informa- 
set the playback velocity at the fast-forward rate. If the tion from said available range, said control icon 

control icon is determined to not be positioned within including means for generating a control - icon 

any of the display regions of the standard forward play- image on said display over said slide indicator im- 

back indicators, the controller is prompted, block 120. age, said control icon image being operative to be 

to calculate the playback velocity of the video informa* 65 moved by said control device to a selected position 
tion as a proportion of the control icon's position be- along said slide indicator image corresponding to 

tween adjacent playback indicators, and to set the play- the selected flow direction and the selected flow 

back velocity at the calculated velocity; block 122. velocity for said sequential information, the se- 



04/26/2004, EAST Version: 1.4.1 



5,202,961 

9 10 

lected flow velocity and the selected flow direction 9. A controller as recited in claim 1, wherein said 

being selected in a one of a tentative set mode and control icon image includes a flrst image when said 

a fixed set mode, in the tentative set mode the se- control icon is operating in said tentative set mode and 

lected flow velocity and the selected flow direction wherein said control icon image includes a second 

being continuously variable according to the se- 5 image when said control icon is operating in said fixed 

lected position of the control icon image while the set mode. 

button is in a one of two button states, in the fixed 10. A controller as redted in claim 9, wherein said 

set mode the selected flow velocity and the se- slide indicator includes at least one interactive control 

lected flow direction being independent of control dial for indicating a range of gradational flow velocities 

icon image position, said tentative set mode an said 10 for said sequential information in a predetermined flow 

fixed set mode being alternatively selectable direction and includes at least one interactive control 

through operation of said control device; and button for indicating a predetermined flow velocity for 

means for detecting the presence of said control icon said sequential information in said predetermined flow 

image at said selected position and for generating direction, wherein said control icon image is operative 

said control signals corresponding to said selected 15 to be moved to said selected position in response to said 

flow direction and said selected flow velocity for control dial being selected by said control device, and 

use in regulating the flow of said sequential infor- wherein said control icon image is operative to be 

mation. moved to said selected position in response to said con- 

2. A controller as recited in claim 1, wherein said trol button being selected by said control device, 
slide indicator includes at least one interactive control 20 11. A controller as recited in claim 10, wherein said 
dial for indicating a range of gradational flow velocities slide indicator image has a first region for indicating a 
for said sequential information in a predetermined flow zero flow velocity for said sequential information, and a 
direction and includes at least one interactive control second region contiguous to said first region for indicat- 
button for indicating a predetermined flow velocity for ing a forward flow velocity of said sequential informa- 
said sequential information in said predetermined flow 25 tion. 

direction, wherein said control icon image is operative 12. A controller as recited in claim 11, and further 

to be moved to said selected position in response to said including a third region contiguoiis to said first region 

control dial being selected by said control device, and for indicating a backward flow velocity of said sequen- 

wherein said control icon image is operative to be tial information. 

moved to said selected position in response to said con- 30 13. A controller as recited in claim 12, wherein said 

trol button being selected by said control device. first region includes one of said interactive control but- 

3. A controller as recited in claim 2. wherein said tons, wherein said second region includes one of said 
slide indicator includes a plurality of said control but- control dials, and wherein said third region includes one 
tons, and wherein said control buttons are radio but- of said control dials. 

tons. 35 14, A controller for producing control signals for use 

4. A controller as recited in claim 1, wherein said in regulating the flow of sequential information, corn- 
slide indicator image has a first region for indicating a prising;. 

zero flow velocity for said sequential information, and a a first means for indicating a range of selectable flow 

second region contiguous to said first region for indicat- directions and flow velocities for said sequential 

ing a forward flow velocity of said sequential informa- 40 information; 

tion. a second means responsive to a user for choosing a 

5. A controller as recited in claim 4, and further in- selection position from said range of selectable 
eluding a third region contiguous to said first region for flow directions and flow velocities, said selection 
indicating a backward flow velocity of said sequential position corresponding to a selected flow direction 
information. 45 and a selected means for operating in a first mode 

6. A controller as recited in claim 5, wherein said for tentatively maintaining said selection position, 
slide indicator includes at least one interactive control means for operating in a second mode for fixedly 
dial for indicating a range of gradational flow velocities maintaining said selection position, and means for 
for said sequential information in a predetermined flow switching between said first and second modes 
direction and includes at least one interactive control SO while maintaining said selection position; and . 
button for indicating a predetermined flow velocity for a third means responsive to said second means for 
said sequential information in said predetermined flow detecting said selection position and producing said 
direction, wherein said control icon image is operative control signals for regulating the flow of said se* 
to be moved to said selected position in response to said quential information as selected by said second 
control dial being selected by said control device, and 55 means in said selected flow direction and at said 
wherein said control icon image is operative to be selected flow velocity. 

moved to said selected position in response to said con- 15. A controUer as recited in claim 14, wherein said 

trol button being selected by said control device. first means includes a slide indicator having at least one 

7. A controller as recited in claim 6, wherein said first interactive control dial for indicating a range of grada- 
region includes one of said interactive control buttons, 60 tional flow velocities for said sequential information in a 
wherein said second region includes one of said control predetermined flow direction and having at least one 
dials, and wherein said third region includes one of said interactive control button for indicating a predeter- 
control dials. mined flow velocity for said sequential information in 

8. A controller as recited in claim 7, wherein said said predetermined flow direction. 

control buttons are radio buttons, wherein said second 65 16. A controller as recited in claim 15, wherein said 

region further includes a plurality of said radio buttons, slide indicator includes a plurality of said control but- 

and wherein said third region further includes a plural- tons, and wherein said control buttons are radio but- 

ity of said radio buttons. tons. 
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17. A controller as recited in claim 14, wherein said 
first means includes a slide indicator having a first re- 
gion for indicating a zero flow velocity for said sequen- 
tial information, and a second region contiguous to said 
first region for indicating a forward flow velocity for 5 
said sequential information. 

18. A controller as recited in claim 17, and further 
including a third region contiguous to said first region 
for indicating a backward flow velocity of said sequen- 
tial information. 10 

19. A controller as recited in claim 18, wherein said 
slide indicator includes at least one interactive control 
dial for indicating a range of gradational flow velocities 
for said sequential information in a predetermined flow 
direction and includes at least one interactive control 
button for indicating said predetermined flow velocity 
for said sequential information in a predetermined flow 
direction. 

20. A controller as recited in claim 19, wherein said 
first region includes one of said interactive control but- ^ 
tons, wherein said second region includes one of said 
control dials and a plurality of said control buttons, and 
wherein said third region includes one of said control 
dials and a plurality of said control buttons. 

21. A controller as recited in claim 17, wherein said 
control buttons are radio buttons. 

22. A controller as recited in claim 14, wherein said 
controller is used in combination with a display system 
and a user operable control device including means for ^ 
selecting and manipulating images on a display of said 
display system, wherein said first means includes means 
for generating an interactive slide indicator image por- 
traying said range on said display, and wherein said 
second means further includes means for generating an 3^ 
interactive control icon image on said display visually 
proximate to said slide indicator image, said control 
icon image being operative to be moved by said control 
device to said selected position along said slide indica- 
tor image, said third means being operative to detect the 40 
position of said control icon image along said slide indi- 
cator image as said selection position and to generate 
said control signals corresponding to said selected flow 
direction and said selected flow velocity for use in regu- 
lating the flow of said sequential information. 43 

23. A controller as recited in claim 22, wherein said 
control icon image has a first image when said second 
means is operating in said first mode and wherein said 
control icon image has a second image when said sec- 
ond means is operating in said second mode. 50 

24. A controller as recited in claim 22, wherein said 
first means includes at least one interactive control dial 
for indicating a range of gradational flow velocities for 
said sequential information in a predetermined flow 
direction and includes at least one interactive control 55 
button for indicating a predetermined flow velocity for 
said sequential information in said predetermined flow 
direction. 

25. A controller as recited in claim 22, wherein said 
slide indicator inoage has a first region for indicating a 60 
zero flow velocity for said sequential information, and a 
second region contiguous to said first region for indicat- 
ing a forward flow velocity for said sequential informa- 
tion. 

26. A controller as recited in claim 25, and fiirther 65 
including a third region contiguous to said first region 
for indicating a backward flow velocity of said sequen- 
tial information. 



27. A controller as recited in claim 26, wherein said 
first means includes at least one interactive control dial 
for indicating a range of gradational flow velocities for 
said, sequential information in a predetermined flow 
direction and includes one or more interactive control 
buttons for indicating a predetermined flow velocity for 
said sequential information in said predetermined flow 
direction. 

28. A controller as recited in claim 27, wherein said 
first region includes one of said interactive control but- 
tons, wherein said second region includes one of said 
control dials, and wherein said third region includes one 
of said control dials. 

29. A controller for use in combination with a display 
system and a user operable control device for producing 
control signals for regulating the flow direction and the 
flow velocity of sequential information, said control 
device including means for selecting and manipulating 
images on a display of said display system, comprising: 

a first means for generating an interactive controller 
image for display on said display, said controller 
image including a plurality of selectable markers 
and a slide indicator, each said marker correspond- 
ing to a predetermined flow velocity for said se- 
quential information in a predetermined flow direc- 
tion, said slide indicator corresponding to a range 
of gradational flow velocities for said sequential 
information in one or more predetermined flow 
directions; 

a second means responsive to a user for selecting a 
selection position along said controller image cor- 
responding to a selected flow direction and a se- 
lected flow velocity for said sequential informa- 
tion; and 

a third means responsive to said second means for 
detecting said selection position and generating 
said control signals for regulating the flow of said 
sequential information as selected by said second 
means in said selected flow direction and at said 
selected flow velocity, said second means having a 
first operating mode, a second operating mode, and 
a third operating mode, said third means being 
operative to tentatively generate said control sig- 
nals in response to said first operating mode, said 
third means being operative to fixedly generate 
said control signals in response to said second oper- 
ating mode, said third operating mode being opera- 
tive to switch between said first operating mode 
and said second operating mode while said third 
means contmues to generate said control signals. 

30. A controller as recited in claim 29, wherein said 
slide indicator includes at least one interactive control 
dial representing said range of gradational flow veloci- 
ties, and wherein each of said markers includes at least 
one interactive control button representing a predeter- 
mined flow velocity and a predetermined flow direc- 
tion. 

31. A controller as recited in claim 30, wherein said 
slide indicator includes a first region corresponding to a 
zero flow velocity for said sequential information, and a 
second region contiguous to said first region corre^ 
spending to a forward range of gradational flow veloci- 
ties for said sequential information. 

32. A controller as recited in claim 31, and fiirther 
including a third region contiguous to said first region 
corresponding to a backward range of gradational flow 
velocities for said sequential information. 
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33. A controller as recited in claim 32, wherdn said 
first region includes one of said interactive control but- 
tons, wherein said second region includes one of said 
control dials and a plurality of said control buttons, and 
wherein said third region includes one of said control -5 
dials and a plurality of said control buttons. 

34. A controller as recited in claim 33, wherein said 
control buttons are radio buttons. 

35. A controller as recited in claim 29, wherein said 
second means further includes means for generating an 10 
interactive control icon for display on said display visu- 
ally proximate to said slide indicator, said control icon 
being operative to be moved by said control device to 
said selection position along said slide indicator, said 
third means being operative to detect the position of IS 
said control icon along said slide indicator as said selec- 
tion position and to generate said control signals corre- 
sponding to said selected flow direction and said se- 
lected flow velocity for use in regulating the flow of 
said sequential information. 20 

36. A controller as recited in claim 35, wherein said 
control icon has a first image when said second means is 
operating in said first mode and wherein said control 
icon has a second image when said second means is 
operating in said second mode. 25 

37. A controller as recited in claim 35, wherein said 
slide indicator includes at least one interactive control 
dial representing said range of gradational flow veloci- 
ties for said sequential information in one of said prede- 
termined flow directions and includes at least one inter- 30 
active control button representing said predetermined 
flow velocity for said sequential information in one of 
said predetermined flow directions. 

38. A controller as recited in claim 35, wherein said 
slide indicator includes a first region corresponding to a 35 
zero flow velocity for said sequential information, and a 
second region contiguous to said first region corre- 
sponding to a forward range of gradational flow veloci- 
ties for said sequential information. 

39. A controller as recited in claim 38, and further 40 
including a third region contiguous to said first region 
corresponding to a backward range of gradational flow 
velocities for said sequential information. 

40. A controller as recited in claim 38, wherein said 
slide indicator includes at least one interactive control 45 
dial representing said range of gradational flow veloci- 
ties for said sequential information in one of said prede- 
termined flow directions and includes one or more in- 
teractive control buttons representing said predeter- 
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mined flow velocity for said sequential information in 
one of said predetermined flow directions. 

41. A controller as recited in claim 40, wherein said 
flrst region includes one of said interactive control but- 
tons, wherein said second region includes one of said 
control dials, and wherein said third region includes one 
of said control dials. 

42. A method for producing control signals for con- 
trolling the flow of sequential information, comprising 
the steps of: 

selecting a flow operation mode for the flow of the 
sequential information, said flow operation mode 
including a tentative flow operation mode for con- 
trolling the flow of said sequential information 
according to a position of a control icon image 
while a selecting means of a control device is in a 
one of two states, on a temporary basis and a fixed 
flow operation mode for maintaining a fixed flow 
of said siequendal information; 

selecting a selected flow direction and a selected flow 
velocity for the sequential information; and 

producing control signals for regulating the flow of 
the sequential information in accordance with the 
selected flow direction and the selected flow veloc- 
ity. 

43. The method of claim 42, and further including the 
steps of 

displaying a controller image on a display of a display 
system, said controller image having a slider bar 
denoting selectable flow directions and selectable 
flow velocities for said sequential information, and 
having a control icon for use in selecting said flow 
operation mode, said flow direction and said flow 
velocity. 

44. The method of claim 43, wherein said control icon 
has a first image when said tentative flow operation 
mode is selected and a second image when said fixed 
flow operation mode is selected, and wherein said step 
of selecting said flow operation mode includes the step 
of selecting said first image to select said tentative flow 
operation mode and selecting said second image to 
select said fixed flow operation mode. 

45. The method of claim 44, wherein said step of 
selecting said flow direction and said flow velocity 
includes the step of moving said control icon to a se- 
lected position of said slider bar corresponding to said 
flow direction and said flow velocity and regulating the 
flow of the sequential information accordingly. 

• • • • « 
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